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(54) Battery powered electronic video endoscope 



(57) A heat sterilizable electronic video endoscope 
powered by a high energy/power density battery, is de- 
scribed. Optical images of an investigation site are con- 
verted to electrical signals which are transmitted by ra- 
dio transceivers from the endoscope to a remote video 
processor. The video processor converts the radio sig- 



nals to a video image viewable on a TV monitor. All of 
the electrical components of the endoscope are pow- 
ered by the battery which is detachable therefrom for 
replacement. The battery and the optical and electrical 
components of the endoscope are selected to withstand 
the temperatures of steam autoclave sterilization. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field Of The Invention 

The present invention generally relates to a steriliz- 
able electronic video endoscope, and more particularly 
to a heat sterilizable electronic video endoscope. A pre- 
ferred embodiment of the present video endoscope is 
powered by a high energy/power density battery. 

2. Prior Art 

Video endoscopes have been used in surgical pro- 
cedures for several decades. Typically, video endo- 
scopes include a tubular housing supporting an objec- 
tive lens system at a distal end thereof. A charge cou- 
pled device (CCD) is mounted in the tubular housing in 
optical relation to the objective lens system for sensing 
a light image and converting it to an electrical signal of 
the image which is processed by circuitry and transmit- 
ted by an electrical cable to a video monitor. Optical fib- 
ers coupled to a light source located remotely from the 
video endoscope extend to the distal end of the tubular 
housing to emit an illuminating light on an object under 
investigation and intended to be imaged. 

Because of their many optical and electronic com- 
ponents in addition to their light transmitting glass fibers, 
endoscopes are very expensive instruments that nor- 
mally are not disposable. Therefore, in order to reuse 
the endoscope, it needs to be sterilized between uses 
to minimize the possibility of the endoscope serving as 
a source of infection and as a carrier of disease. One 
method is to soak the endoscope for several hours in a 
cold sterilant such as peracetic acid. However, this prac- 
tice is presently being scrutinized in its ability to actually 
sterilize. An alternative, when possible, is to heat steri- 
lize the endoscope in a steam autoclave. 

An electronic video endoscope intended to be heat 
sterilized between uses is described in U.S. Patent No. 
5, 1 88, 094 to Adair. This instrument includes heat shield- 
ing glass fibers for illumination of the target object. The 
glass fibers are packed densely circumferential ly 
around the centrally located and heat resistant lens sys- 
tem and electronic circuitry to further protect them from 
the heat of sterilization. The electronic circuitry is con- 
nectable to a VCR and a TV monitor by an electrical ca- 
ble for recording and viewing the site under investiga- 
tion. 

U.S. Patent No. 5,381 ,784 to Adair describes a ster- 
eoscopic endoscope that, in part, provides a sterilizable 
instrument by densely packing the glass illumination fib- 
ers circumferentially around the centrally located and 
heat resistant lens system and electronic circuitry. As is 
the case with the endoscope described in the '094 Adair 
patent, the glass fibers help shield the internal compo- 
nents from.the heat of sterilization. Again, an electrical 



cable having image signal transmitting wires connects 
between the electronic circuitry and a remote electronic 
control unit associated with a TV monitor for viewing the 
site of interest. 

s While these prior art devices perform satisfactorily 
for their intended purpose, there is a need for an endo- 
scope that is both readily heat sterilizable between uses 
and that does not require or include a transmission cable 
connecting the instrument to a video processor for the 

io VCR and TV monitor. This latter feature would eliminate 
the tethering effect of the transmission cable and, in 
part, allow the physician or attendant to more freely 
move about the operating theater. 

15 SUMMARY OF THE INVENTION 

The present invention relates to an endoscope pro- 
vided with a battery mounted on the endoscope as its 
sole means of electrical power. 

20 in a second aspect of the present invention there is 
provided a heat sterilizable video endoscope which in- 
cludes a tubular housing having a distal end intended to 
be inserted into a body cavity and a proximal end. An 
objective lens system comprising a plurality of focused 

25 lens and a CCD for electronically sensing the image of 
the investigation site within the body cavity are prefera- 
bly located inside the distal end of the tubular housing. 
Light transmitting optical fibers coupled to a remote 
white light source preferably extend through the tubular 

30 housing to the distal end thereof for illuminating the in- 
vestigation site. Electrical wire leads connected to the 
CCD may transmit electrical image signals to radio fre- 
quency transceiver components located in the proximal 
end of the tubular housing. The electrical image signals 

35 are preferably processed by a remote radio video proc- 
essor having a monitor which enables the physician to 
view a representation of the investigation site. The 
transceivers preferably also receive telemetry control 
signals from the video processor. In that manner, the vid- 

40 eo processor regulates the telemetry of the received im- 
age signals and the transmitted control signals to pro- 
vide a clear and well defined image on the monitor. Pow- 
er is preferably provided to the electrical components of 
the endoscope including the transceiver components 

45 and the CCD by an autoclavable high energy/power 
density battery which may be detachabty mounted on 
the distal end of the tubular housing, various embodi- 
ments of battery powered stereoscopic endoscopes ca- 
pable of providing the physician with a three dimension- 

50 al view of the investigation site are also disclosed. 

The present video endoscopes are an improvement 
over currently available endoscopes in that the provision 
of a battery to power the electrical components elimi- 
nates the electrical cable connected to the video proe- 
ms essor for the VCR and the TV monitor. This helps to free 
the movement of the physician in the operating theater 
unhindered by the electrical cable that in the prior art 
devices transmits the image signal between the elec- 
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tronic circuitry of the endoscope and the remote elec- 
tronic control unit associated with the TV monitor. The 
autoclavable high energy/power density battery along 
with the autoclavable nature of the other components 
enable the various endoscopes of the present invention 
to be capable of multiple uses before replacement is re- 
quired. 

The above aspects of the present invention will be- 
come more apparent to those skilled in the art by refer- 
ence to the following description and to the following 
drawings in which particular embodiments of the inven- 
tion are described. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic view of a battery powered vid- 
eo endoscope 10 of the present invention and an asso- 
ciated remote video processor 48 connected to a TV 
monitor 50. 

Fig. 2 is a cross-sectional view with parts broken 
away of the endoscope 10 including a detachably 
mounted high energy/power density battery 24 accord- 
ing to the present invention. 

Fig. 3 is a cross-sectional view with parts broken 
away of the distal end of one embodiment of a stereo- 
scopic endoscope according to the present invention. 

Fig. 4 is a cross-sectional view with parts broken 
away of the distal end of another embodiment of a ster- 
eoscopic endoscope according to the present invention. 

Fig. 5 is a cross-sectional view with parts broken 
away of the distal end of still another embodiment of a 
stereoscopic endoscope according to the present inven- 
tion. 

Fig. 6 is a cross-sectional view of the distal end of 
a further embodiment of a stereoscopic endoscope hav- 
ing a hinged end cap in a closed position. 

Fig. 7 is an end view of the stereoscopic endoscopic 
shown in Fig. 6 with the hinged end cap in an opened 
position. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

Throughout the figures showing the various embod- 
iments of the battery powered, sterilizable video endo- 
scopes of the present invention, like members are des- 
ignated with like numerals. 

Referring now to the drawings, Figs. 1 and 2 show 
a battery powered, sterilizable video endoscope 10 ac- 
cording to one embodiment of the present invention. 
The endoscope 1 0 comprises a conduit housing 1 2 hav- 
ing a tubular shape. The tubular housing 1 2 is preferably 
made of metal and it can be rigid, as shown, or the hous- 
ing can be flexible and constructed by pivotally connect- 
ing the mutually facing ends of a plurality of juxtaposed 
rings, as is well known to those skilled in the art. A prox- 
imal end 14 of the housing 12 is joined to a T-shaped 
connector 1 6 having a light guide post 1 8 through which 



optical glass fibers 20 are disposed. An adaptor 22 is 
joined to the connector 1 6 opposite the tubular housing 
1 2. The adaptor 22 serves to detachably mount a battery 
24 for supplying electrical power to the various electron- 

s ic components of the endoscope 1 0, as will be explained 
in detail hereinafter. Adaptor 22 is an extensidn of the 
proximal end 14 of housing 12. 

Objective optics comprising a lens system 26 are 
housed in a cylindrically shaped optics fitting 28 dis- 

w posed inside the distal end 30 of the tubular housing 1 2. 
The optical glass fibers 20 begin in the T-shaped con- 
nector 16 at the guide post 18 and extend the length of 
the tubular housing 12 to the distal end 30 thereof. 
There, they are positioned in a tightly packed manner 

15 circumf erentially around the optics fitting 28 to confine 
the optics fitting 28 centered inside the tubular housing 
12. 

In use, a fiber optic light cable 32 attaches to guide 
post 18 and supplies light from a remote white light 

20 source 34 to the optical glass fibers 20 which in turn 
transmits the light to the distal end 30 of the tubular 
housing 12 from which the light is directed onto the site 
under investigation. A visual image is then reflected 
from the investigation site through the lens system 26 

25 and to an associated charge coupled device 36, also 
known as a CCD, for sensing the image. The CCD 36 
converts the visual image into electrical signals that are 
transmitted through electrical leads 38 via an electronic 
package 40 to a pair of radb frequency transceiver com- 

30 ponents 42 located in the adaptor 22. 

The light source 34 is a relatively compact compo- 
nent that is positionable closely adjacent to the investi- 
gation site. In that manner, the light cable 32 does not 
act as a hinderance to movement of the physician about 

35 the operating theater. 

Electrical power is supplied from the battery 24 to 
the endoscope 10 including the transceivers 42 through 
electronic interface circuits on boards 44, some of which 
are mounted on an end wall 46 of the adaptor 22. The 

40 electrical signals containing information on images of 
the investigation site are transmitted by the transceivers 
42 as electromagnetic radio waves to a remote video 
processor 48. There, the radio waves are converted to 
a video image viewable on a TV monitor 50 connected 

45 to the processor 48. Although not shown, the monitor 
50 may include a VCR for recording the video image. 
The video processor 48 also transmits electromagnetic 
radb waves back to the transceivers 42 as telemetry 
control signals for controlling the operation thereof in a 

so known manner. 

The battery 24 is preferably detachable from the en- 
doscope 10 for replacement at such time as its energy 
capacity has been depleted to an extent where it is no 
longer safe for use during the investigation or operative 

55 procedure. In accordance with the present invention, the 
battery 24 is sterilizable in a steam autoclave (not 
shown) along with the endoscope 10. For that reason, 
both the endoscope 10 and battery 24 are constructed 
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to remain hermetically sealed over a broad range from 
about -70 cm Hg to about 2 to 3 atmospheres, and at 
autoclave temperatures as high as about 135°C. A suit- 
able autoclavable battery is manufactured by Wilson 
Greatbatch Ltd., Clarence, New York under Model No. 
HTS C/D. By way of example, in an illustrative endo- 
scope wherein the components are selected to be able 
to withstand the temperatures of autoclave sterilization, 
optical fibers 20 are of the type commercially available 
from Fiber Optic Technologies located in Connecticut 
under the designation White Light Fiber, lens system 26 
and optics fitting 28 are custom configured and commer- 
cially available from P.O.C. located in Massachusetts, 
charge coupled device 36 is commercially available 
from Panasonic under the designation KS 152, and the 
transceivers 40 are commercially available from Mo- 
torola. The circuit components on boards 44 are either 
selected to withstand the autoclave sterilizations or are 
encapsulated within a potting compound which can 
withstand such temperatures. 

In accordance with further aspects of the present 
invention, several embodiments of stereoscopic endo- 
scopes are shown in Figs. 3 to 7. 

Referring to Fig. 3, there is shown a first embodi- 
ment of a battery powered, sterilizable stereoscopic en- 
doscope 60 having a tubular conduit housing 62 prefer- 
ably made of metal. As is the case with the endoscope 
10 shown in Figs. 1 and 2, the housing 62 for the ster- 
eoscopic endoscope 60 can be rigid, as shown, or the 
housing can be flexible. Objective optics comprising a 
lens system 64 are housed in a cylindrical ly shaped op- 
tics fitting 66 disposed inside the distal end 68 of the 
tubular housing 62. Optical glass fibers 70 are posi- 
tioned in a tightly packed manner circumferentially 
around the optics fitting 66 to confine the optics fitting 
centered inside the tubular housing. While not shown in 
Fig. 3, the proximal end of the optical glass fibers 70 
extend the length of the tubular housing 62 to a guide 
post attachable to a fiber optic light cable that supplies 
light from the remote white light source 34 (Fig. 1), in a 
similar manner as previously described with respect to 
the endoscope 10. 

The light is directed from the optical glass fibers 70 
onto the site under investigation and a visual image is 
then reflected from the investigation site through the 
lens system 64 and to a pair of side-by-side CCDs 72, 
74. The CCDs 72, 74 are separated and retained in 
place by a metal spacer 76 disposed therebetween. The 
CCDs convert the visual image into electrical signals 
that are transmitted through electrical leads 78 via re- 
spective electronic packages 80, 82 to the previously 
described radio frequency transceiver components 42 
(Fig. 2). The pair of CCDs 72, 74 serve to divide the re- 
flected image, and the electronic packages 80, 82 and 
transceivers in turn transmit electromagnetic radio 
waves to the remote video processor 48 related to the 
two portions of the divided reflected image. The video 
processor 48 also transmits electromagnetic radio 



waves back to the transceivers as telemetry control sig- 
nals for controlling-the operation thereof in a known 
manner. That way, the stereoscopic endoscope 60 pro- 
vides the physician with a clear and well defined three- 
5 dimensional view of the investigation site on the TV 
monitor 50. 

As with the previously described endoscope 10, 
electrical power is supplied from a battery, such as bat- 
tery 24 (Figs. 1 and 2), to power the endoscope 60 in- 
to eluding transceivers 42. Again, the battery for the ster- 
eoscopic endoscope 60 is preferably detachable there- 
from for replacement and so that it can be sterilized sep- 
arate from the endoscope 60. The components compris- 
ing the stereoscopic endoscope 60 are selected to be 

'5 sterilizable, preferably by steam or heat sterilization. 

Fig. 4 shows the distal end of another embodiment 
of a battery powered, sterilizable stereoscopic endo- 
scope 90 according to the present invention. This ster- 
eoscopic endoscope differs from the stereoscopic en- 

20 doscope 60 shown in Fig. 3 in that the visual image re- 
flected from the investigation site is returned to objective 
optics comprising a pair of side-by-side lens systems 92, 
94. The reflected light passes through the side-by-side 
lens systems 92, 94 to the pair of dedicated side-by-side 

25 CCDs 72, 74 that convert the respective received visual 
images into electrical signals that are transmitted 
through electrical leads 78 via the associated electronic 
packages 80, 82 to radio frequency transceivers 42 (Fig. 
2). The lens systems 92, 94 serve to divide the reflected 

30 image into two portions which the CCDs 72, 72 and the 
electronic packages 80, 82 in conjunction with the trans- 
ceivers transmit as electromagnetic radio waves to the 
remote video processor 48 to provide the physician with 
a three-dimensional view of the investigation site on the 

35 TV monitor 50. As is the case with the previously de- 
scribed endoscopes 10, 60, the video processor 48 also 
transmits electromagnetic radio waves to the transceiv- 
ers for telemetry control. The lens systems 92, 94, the 
CCDs 72, 74 and the associated electronic packages 

40 80, 82 are separated and retained in place by a metal 
spacer 96 disposed therebetween. 

A detachable battery (not shown) is provided for 
powering the stereoscopic endoscope 90. Preferably, 
the battery and the various components comprising the 

45 endoscope 90 are selected to be sterilizable such as in 
a steam autoclave. 

Fig. 5 shows the distal end of still another embodi- 
ment of a battery powered, sterilizable stereoscopic en- 
doscope 100 according to the present invention. In this 

50 stereoscopic endoscope 1 00, the visual image reflected 
from the investigation site is returned and reflected 
through objective optics comprising the pair of side-by- 
side lens systems 92, 94 and a single dedicated CCD 
102. The lens systems 92, 94 are separated and re- 

55 tained in place by a metal spacer 104 disposed there- 
between. In this embodiment of the present stereoscop- 
ic endoscope, the CCD 102 is configured to convert the 
visual image from the lens system pair 92, 94 into elec- 
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trical signals that are transmitted as discrete data pack- 
ets related to that portion of the reflected image captured 
by each lens system 92, 94 through electrical leads 104 
via an electronics package 106 to the radio frequency 
transceiver components 42 (Fig. 2). The transceivers 42 
then transmit electromagnetic radio waves of the visual 
images from the lens systems 92, 94 to the remote video 
processor 48 to permit the physician to view a three- 
dimensional representation of the investigation site on 
the TV monitor 50. Control telemetry is also transmitted 
from the processor 48 to the transceivers 42. Again, a 
detachable and autoclavable sterilizable battery (not 
shown) is provided to power the stereoscopic endo- 
scope 100 whose components are selected to be heat 
or steam sterilizable. 

Figs. 6 and 7 show a further embodiment of the dis- 
tal end of a battery powered, sterilizable stereoscopic 
endoscope 110according to the present invention. Ster- 
eoscopic endoscopic 110 includes a tubular conduit 
housing 112, preferably made of metal, having an end 
cap 114 pivotatly attached by a hinge 116 to the distal 
end thereof. The hinge 116 is normally biased into an 
opened position by means of a coil spring (not shown) 
extending around hinge 116. A first objective optics 
comprising a lens system 118 is positioned inside a cy- 
lindrically shaped optics fitting 1 20 disposed inside the 
distal end of the tubular housing. Optical glass fibers 122 
are positioned circumferentially around the optics fitting 
1 20 to help confine the optics fitting coaxially positioned 
inside the tubular housing 1 1 2. A first CCD 1 24 is mount- 
ed inside the fitting 120 just behind the lens system 118 
to receive the light passing through the lens system 118 
and to convert this light into electrical signals that are 
transmitted through electrical leads 1 26 via an electron- 
ic package 128 to the previously described radio fre- 
quency transceivers 42 (Fig. 2). 

A second objective optics comprising a second lens 
system 1 30 is positioned inside a cylindrically shaped 
optics fitting 1 32 disposed inside the end cap 114. The 
second lens system 130 has an associated CCD 134 
positioned inside the fitting 1 32 to receive the light pass- 
ing therethrough and to convert it into electrical signals. 
The electrical signals from the second CCD 134 are 
transmitted via a second electronic package 136 by 
electrical leads 1 38 which extend through the end cap 
114, past hinge 116 and along the length of the tubular 
housing 1 1 2 to the radio frequency transceivers 42. The 
transceivers 42 then transmit electromagnetic radio 
waves to the remote video processor 48 corresponding 
to the electrical signals from both the first lens system 
118 located in the distal end of tubular housing 11 2 and 
the second lens system 1 30 located in the end cap 1 1 4 
hinged to the housing 112. Control telemetry is also 
transmitted from the processor 48 to the transceivers for 
both CCDs 124, 134 associated with the first and sec- 
ond lens systems 118, 130. 

As shown in Fig. 6, the first and second lens sys- 
tems 118, 130 are in a face-to-face relationship when 



the end cap 114 is in a closed position on the distal end 
of the tubular housing 1 1 2. A locking rod 1 40 is mounted 
for sliding movement through a channel 142 extending 
within and along the length of the tubular housing 112. 

s The locking rod 1 40 has a distal end that extends into a 
sleeve 144 in end cap 114 with a friction fit sufficient to 
retain end cap 114 in the closed position against the 
force of the coil spring extending around the hinge 116. 
Some of the optical glass fibers 1 22 are positioned 

io in a tightly packed configuration around the first optics 
fitting 120 for the purpose of retaining the fitting in place 
and for illuminating the investigation site at such time as 
the end cap 114 is in the opened position (Fig. 7). Addi- 
tional optical glass fibers 1 46 extend beyond the first 

15 optics fitting 1 20 adjacent to the hinge 116 to the dome 
portion 1 48 of end cap 1 14 where they double back and 
fan out in a tightly packed manner along and around the 
second optics fitting 132 to the open end of end cap to 
further illuminate the investigation site with the end cap 

20 114 in the opened position. Suitable potting material 150 
is provided proximate the optical glass fibers 122, 146 
adjacent to the first and second optics fittings 120, 1 32 
to prevent circumferential movement of the optical fibers 
122, 146 and the electrical leads 138 for the second 

25 electronic package 136 while providing for a sufficient 
amount of play in the optical fibers 146 and the leads 
138 as the end cap 114 is moved between the opened 
and the cbsed positions. 

Electrical power for the stereoscopic endoscope 

30 1 1 o is supplied from a battery, such as battery 24 (Figs. 
1 and 2). As is the case with the previously described 
endoscopes 1 0, 60, 90 and 1 00, the battery is preferably 
detachable therefrom and both the battery and the en- 
doscope are selected to be sterilizable such as in a 

35 steam autoclave. 

In use, the stereoscopic endoscope 110 is inserted 
to the operative site and the locking rod 1 40 is withdrawn 
from the sleeve 1 44 so that the end cap 114 pivots about 
hinge 116 to the opened position shown in Fig. 7. This 

40 arrangement creates a parallax wherein lens system 
118 and associated CCD 124 and electronic package 
128 lie along a first axis parallel to the longitudinal axis 
of the tubular housing 112 and the second lens system 
130 and associated CCD 134 and electronic package 

45 1 36 lie along a second axis parallel to the first axis. The 
resulting image seen by the physician on the TV monitor 
50 is a wide-angle three dimensional view of the inves- 
tigation site. 

When it is desired to withdraw the stereoscopic en- 
so doscope 1 1 0 from the operation site, the end cap 1 1 4 is 
pushed to the closed position by engagement with the 
end of a trocar (not shown) through which the endo- 
scope has been introduced into the body. Alternatively, 
the end cap 114 is pushed to the closed position by en- 
55 gagement with a body passageway through which the 
endoscope has been introduced to the operation site. 

Thus, the present invention provides all the advan- 
tages of an endoscope that is heat sterilizable so that 
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the endoscope is reusable without serving as a source 
of infection and as a carrier of disease from a one patient 
to the next. Additionally, radio transmission of the elec- 
trical image signals of the investigation site eliminates 
the need for a transmission cable connected between 
the CCD electronics and the remote video processor. 
This is a significant improvement in helping free the phy- 
sician for unteathered movement about the operating 
theater when using the present endoscope. 

It is appreciated that various modifications to the in- 
ventive concepts described herein may be apparent to 
those skillea in the art without departing from the spirit 
and scope of the present invention defined by the here- 
inafter appended claims. 

Each feature disclosed in the description, Claims 
and drawings may be provided independently or in any 
appropriate combination. 



Claims 

1 . An endoscope provided with a battery mounted on 
the endoscope as its sole means of electrical power. 

2. The endoscope of Claim 1 including means for con- 
verting optical images of an investigation site into 
electrical signals and a transmitter means for trans- 
mitting radio signals corresponding to the electrical 
signals and a remote processor means for convert- 
ing the radio signals into a usable form. 

3. The endoscope of Claim 2 wherein the converting 
means comprises a charge coupled device located 
in the end of the endoscope disposed toward the 
investigation site. 

4. The endoscope of Claim 2 or 3 wherein the trans- 
mitter means is a transceiver means adapted to 
transmit the image signals to the remote processor 
means and to receive control signals for the endo- 
scope. 

5. The endoscope of any one of Claims 1 to 4 wherein 
the battery is detachably mounted on the endo- 
scope. 

6. The endoscope of any one of Claims 1 to 5 wherein 
the endoscope and battery are capable of with- 
standing the temperature of steam autoclave steri- 
lization. 

7. A heat sterilizable electronic video endoscope, 
comprising: 

a) a conduit housing having a distal end and a 
proximal end; 

b) objective optics mounted within the conduit 
housing at the distal end thereof; 



c) CCD means mounted within the conduit 
housing and positioned to receive an image fo- 
cused on the CCD means by the objective op- 
tics; 

5 d) transmitter means connected to the CCD 

means for transmitting image signals; 
e) processing means for receiving the image 
signals and producing a visual representation 
of the image; 

10 f) electrical power means mounted on the con- 

duit housing for supplying electrical energy to 
the CCD and the transmitter means; and 
g) light means for emitting light onto an object 
to produce the image. 

15 

8. The electronic video endoscope of Claim 7 wherein 
the objective optics and the CCD means provide a 
stereoscopic visual representation of the image. 

20 9. The electronic video endoscope of Claim 7 or 8 
wherein the objective optics comprises: (a) a lens 
system having a pair of side-by-side CCD means 
associated therewith to provide the stereoscope 
visual representation of the image; (b) a pair of side- 

25 by-side lens systems having respective side-by- 
side CCD means associated therewith to provide 
the stereoscopic visual representation of the image; 
or (c) a pair of side-by-side lens systems have a 
CCD means associated therewith to provide the 

30 stereoscopic visual representation of the image. 

10. The electronic video endoscope of any one of 
Claims 7 to 9 wherein the signal processing means 
includes a VCR. 

35 

11. The electronic video endoscope of any one of 
Claims 7 to 10 wherein the conduit housing has a 
generally elongated tubular shape. 

40 12. The electronic video endoscope of any one of 
Claims 7 to 11 wherein the conduit housing is rigid. 

13. The electronic video endoscope of any one of 
Claims 7 to 11 wherein the conduit housing is flex- 

45 ible. 

14. The electronic video endoscope of any one of 
Claims 7 to 13 wherein the electrical power means 
is detachable from the conduit housing. 

so 

15. The electronic video endoscope of any one of 
Claims 7 to 14 wherein the CCD means is posi- 
tioned adjacent to the objective optics and is elec- 
trically connected to the transmitter means located 

55 in the proximal end of the conduit housing. 

16. The electronic video endoscope of any one of 
Claims 7 to 15 wherein the transmitter means is a 
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transceiver means adapted to transmit the image 
signals to the processing means and to receive con- 
trol signals for transmission to the CCD means. 

17. A heat sterilizable stereoscopic electronic video en- 5 
doscope, which comprises: 

a) a conduit housing having a distal end and a 
proximal end; 

b) first objective optics mounted within the con- 10 
duit housing at the distal end thereof; 

c) first CCD mounted within the conduit housing 
and positioned to receive an image focused on 
it by the first objective optics; 

d) an end cap hinged to the distal end of the *5 
conduit housing so that the end cap is movable 
between a closed position covering the distal 
end of the conduit housing and an opened po- 
sition disposed along side the conduit housing; 

e) bias means associated with the hinge to nor- 20 
mally bias the end cap toward the opened po- 
sition; 

f) second objective optics mounted within the 
end cap; 

g) a second CCD mounted within the end cap 25 
and positioned to receive an image focused on 

it by the second objective optics when the end 
cap is in the opened position with the first and 
second objective optics in a side-by-side rela- 
tionship to provide stereoscopic images; 30 

h) transmitter means connected to the first and 
second CCDs for transmitting image signals; 

i) processing means for receiving the image 
signals and producing a visual stereoscopic 
representation of the image; 35 
j) electrical power means mounted on the con- 
duit housing for supplying electrical energy to 
the first and second CCDs and the transmitter 
means; 

k) light means for emitting light onto an object *o 
to produce the image; and 
I) locking means for locking the end cap in the 
closed position. 



19. The stereoscopic electronic video endoscope of 
Claims 17 or 18 wherein the signal processing 
means includes a VCR. 

20. The stereoscopic electronic video endoscope of 
any one of Claims 17 to 19 wherein the electrical 
power means is detachable from the conduit hous- 
ing. 

21. The stereoscopic electronic video endoscope of 
any one of Claims 1 7 to 20 wherein the CCD is po- 
sitioned adjacent to the objective optics and is elec- 
trically connected to the transmitter means located 
in the proximal end of the conduit housing. 

22. The endoscope of any one Claims 7 to 21 wherein 
the electrical power means comprises a battery. 

23. The endoscope of Claim 22 wherein the battery is 
selected to withstand the temperature of steam 
autoclave sterilization. 

24. The endoscope of any one of Claims 7 to 23 wherein 
objective optics, CCD means, transmitter means, 
electrical power means and light means are select- 
ed to withstand the temperature of steam autoclave 
sterilization. 

25. The endoscope of any one of Claims 7 to 24 wherein 
the light means comprises fiber optic means select- 
ed to withstand the temperature of steam autoclave 
sterilization. 



18. The stereoscopic electronic video endoscope of 45 
Claim 17 wherein the locking means comprises: 



a) a channel extending longitudinally through 
the conduct housing; 

b) a sleeve in the end cap aligned with the chan- so 
nel when the end cap is in the closed position; 
and 

c) a locking rod extendable through the channel 
and having a distal end receivable in a f rictional 
engagement with the sleeve to hold the end cap ss 
in the closed position against the force of the 
biasing means when its endoscope is inserted 
into a patient's body. 



7 



EP0 774 231 A1 




-=FIG. 1 



8 



EP 0 774 231 A1 




EP0774 231 A1 




10 



EP0 774 231 A1 




=FIG. 7 



11 



EP 0774 231 A1 



UjJl Oflitt 



EUROPEAN SEARCH REPORT 



EP 96 39 7070 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to daim 


CLASSIFICATION OF THE 
APPLICATION (laLCL6) 


X 

Y 
A 


PATENT ABSTRACTS OF JAPAN 

vol. 016, no. 356 (C-0969), 31 July 1992 

& JP 04 109927 A (TOSHIBA CORP), 10 April 

1992, 

* abstract * 


1-4 

7-10,15, 
17-19, 
21,22 
12,16 


A61B1/O0 


D,Y 


US 5 381 784 A (ADAIR EDWIN L) 17 January 
1995 

* column 4, line 17 - column 6, line 44; 
tables 1-9 * 


7-10,15, 

17-19, 

21,22 




D,Y 
A 


US 5 188 094 A (ADAIR EDWIN L) 23 February 
1993 

* column 3, line 19 - column 4, line 32; 
tables 1-8 * 


7-10,15, 
17-19, 
21,22 
11,23-25 




A 


EP 0 018 125 A (OLYMPUS OPTICAL CO) 29 
October 1980 

* page 5, line 16 - page 7, line 34; 
tables 1,2 * 


7,14,20 


TECHNICAL FIELDS 
SEARCHED (btCL6) 




A61B 


X 


EP 0 677 272 A (S36HTL1NE TECHNOLOGIES 
LTD) 18 October 1995 
* column 3, line 32 - column 4, line 30; 
tables 1,2 * 


1-4 




P>X 


PATENT ABSTRACTS OF JAPAN 

vol. 96, no. 4, 30 April 1996 

& JP 07 327922 A (ASAH1 OPTICAL CO LTD), 

19 December 1995, 

* abstract * 

-/- 


1-4 




The present search rcptrt has beta drawn up for all dains 







Pun of uvea 

BERLIN 



4 February 1997 



Weihs, J 



CATEGORY OF CITED DOCUMENTS 



X : particularly relevant if taken atone 
Y ; particularly relevant if cootbiacd with 

document at the niu category 
A : technological background 

O: 
P: 



T : theory or principle intferiyiog the invention 
E : earlier pat eat does meat, bat published Oft, or 

after the filing fate 
D : •ocaracnt ctloi ia the application 
L : docsaeni dted for other reasons 

&. : mere bet of the same patent family, corresponding 



12 



EP 0 774 231 A1 



Eor.pe.nP.icn, EUROPEAN SEARCH REPORT *i— n— 

Office EP 96 39 7670 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Ciuti.n of docament with indication, where appropriate, 
of relevant passages 


Relevant 
to rJabn 


CLASSIFICATION OF THE 
APPLICATION (JnLCLa) 


P,X 


PATENT ABSTRACTS OF JAPAN 

vol. 96, no. 10, 31 October 1996 

& JP 08 150114 A (FUKUDA DENSHI CO LTD), 

11 June 1996, 

* abstract * 


1-4 ' 


TECHNICAL FIELDS 
SEARCHED (tot-CU) 


The present search report has been drawn up for all claims 


Piatt af u«ta Me ef cionhtfca ■* Ue tern* txmtatr 

BERLIN 4 February 1997 Weihs, J 


CATEGORY OF CITED DOCUMENTS T : theory or prnapk onderlyittg tat toveotioo 

E : earlier patent document, bat pabHsbed on* or 
X : particularly relevant If taken alone after the filing date 
Y : particularly relevant if combined with aootber D : document dted in the application 
doaereent of the sane category L : docament dted for other reasoas 

A : technological background ~~ 

O : ooo-writteo disdosurt A : member of the tame patent family, corresponding 
P : intermediate document epaimctt 



13 



